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oil electrolysis of pure water. Th(i fact that an appreciable difference in level 
can b(^  demonstrated in less than half an hour makes this simple experiment 
a gn^ai success as a lecture demonstration. In addition to the above differential 
measureinetit which very convincingly demonstrates the failure of Faraday’s law 
this apparatus is also very suitable by connecting on(‘ side of the manometer to the 
atmosphere for measuring th(' rate of gas evolution singly in any one of the colls.
Our above observations contirm our previous finding that Faraday’s law falls 
short considerably in th<^  electrolysis of water. Such wide discrepancy is difficult 
to be explained by assuming side reactions, for example, by assuming / / 2O2 
mation at anode and reduction of th() same at cathod(>, as suggested by Page and 
Lingane (1057) to bf' rosponsibl(' for small observed deficit in hydrogen oxygen 
gas coulomc^tor. It appears that with decreast^ of ionic concentration and current 
strength, and increase of voltage, the current tends to be carried by a mechatiisni 
different from that envisaged by Faraday’s law. As to the mechanism of this 
lion-electrolytic conduction, it is recalled that in some crystals as also in solutions 
of sodium in liquid ammonia partly ionic and partly electronic conduction simul­
taneously takes plac(‘. In w^ at<'r medium the elf^ctivmic conduction is more liktdy 
to bo through th(^  interimxliacy of charged wat(*r molecules, and
particularly as hydrated oh'ctron has booji shown to ('xist duiMiig ek^ctrolysis of 
sodium sulphate solution by Walker (1900, 1907). However, w(' prefer to 
th(' question of d<^ taih^ d mechanism open until niort*, definite* evidence is lorth- 
coming. Detailed n'sults with this apparatus will ht* publislu^d later.
Thanks are due to Sri Prithwish Kumar Basu for exptuimental assistauce*.
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The piezoelectric problems constitute an import*nt branch of study in view 
of their applications in ultrasonics and acoustics and these problems have been
considered by Sinha (1962, 1963, 1966a, 1965b, 1968a, 1968b) and Das (1967), 
but these do not take into account the influence of a magnetic field.
The effect of a magnetic field on the disturbances in a piezoelectric material 
has been, perhaps, studied first by Bones and Soska (1964). The present note is 
an effort towards to this end and it seeks to investigate the disturbances when 
a piezoelectric bar is acted upon by a magnetic field. The Laplace transform 
serves as an important tool for the solution of the problem.
A semi-infinite pczoelectric bar is *ctcd upon by a magnetic field represenUHl 
by the magnetic induction B in a direction prpcndicular to the direction of the bar. 
To the finite end, taken to be j; =; 0, a time-dependent displacement is applied. 
Our object is to determine the longitudinal disturbances in the bar that stem from 
the interplay of mechanical and electromagnetic fields. The fundamental equa­
tions are, therefore, given by, vide, B ^es and Soska (1964)
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+ enkl-fu  '^ “*5 Ue„A. 1dxj dt ^  dx^ dt ~ot J (1 )
2u,z = oxi dxfc (2)
where the notations have their usual meanings as in Bones et al (1964). For 
longitudinal disturbances in the direction along the a;-axis, with no ch^ctric 
field, the above equations give
^  5% n d^u _  d^u
^  ^  a ¥ (3)
The boundary conditions give u-> 0 as x-^  oo,
u == PoH{t) at a: =  0
... (4) 
... (6)
where is a constant and H(t) is a step function of force, equal to unity when 
t >  0 and equal to zero when t < 0 ,
To solve the problem, let us use the Laplace transform f{p) of a function 
/(O,^ of parameter p , given by
J(p) == f  f(t)e-P‘dt (Ee(p) >  0) ... (6)
Taking the Laplace transform of (3), we have
„  dH  
dlfi n>a B p
du
dx -pphi =  0.
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Tho solution of this equation is given by
u =  OiC-^Wj^+Oge+w,*
where m2 are the roots of the equation
Cajm*—Cj,2 p  Bm  — pp^ =  0
Tho conditions (4) and (6 ), give u~> 0 as x-> 00
u — at X = 0 
P
Hence (7) polds, on using, (9), =  0
We can write
... (8) 
... (9)
... (10)
. ..  (7)
Using (10), we have
m*2 =  1>\/Ci»2*^*+^P^22 where
Therefore,
P
P
Inverting this transform we have
« =  0, 0 < t <  \/«i«a*^+pC'82
=  P„, t>  y/ei,i^B^+pCii 
which gives the displacement.
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